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Recent developments in international financial markets, and the consequent
globalisation of such markets, has prompted economic commentators to suggest that
international interest rates have been converging accordingly.  In light of these
developments many authors have employed cointegration techniques as a means of
testing for international interest rate linkages.  However, the divergent and often
contradictory nature of empirical evidence presented to date suggests that the
cointegration of international interest rates may not be as straightforward as is often
assumed.
If we consider a period of time made up of three parts - the first in which various
conditions hold (fixed exchange rates for example) and the second a time of transition
to a third in which interest rates had converged.  In this instance there is no unique
equilibrium relation between the interest rates over the extended period, and hence
good statistical analysis should fail to find a cointegrating relationship.
Thus, the interpretation of findings of cointegration between interest rates does not
imply convergence to zero differentials.  The existence of convergence  from one
equilibrium with non-zero differentials to one with revised differentials implies that
cointegration tests should fail.  If we are living in a world of increasing financial
liberalisation and harmonisation of world economies, then it is likely that such
equilibrium relationships are changing and that we will not be able to find cointegration
even though there may be a tendency to converge.
Given the above discussion, this paper undertakes a review of the issues surrounding
international interest rate linkages and more specifically, the extent to which we may
expect international interest rates to be  cointegrated.  Section 1 serves as an
introduction to the integration of financial markets, the theories of interest rate parity,
and the  cointegration of interest rates.  Section 2 reviews the available empirical
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evidence regarding the extent to which international interest rates are cointegrated.
Section 3 points to possible future trends in international interest rates linkages.3
Section 1: The Integration of Financial markets, Theories of Interest 
Rate Parity and the Cointegration Methodology:
The pace of change within world capital markets since the 1980s is without precedent.
One driving force behind this change has been globalisation, which has facilitated the
increasing integration of world capital markets, and the movement of capital flows
across national boundaries.  The benefits of such change are far-reaching; liquidity is
enhanced and risk diversification rendered more accessible, resulting in more efficient
markets and superior transfers of funds between lenders and borrowers.  In this
context, this section presents a review of the various issues of relevance to the
cointegration of international interest rates.
a) Financial Market Integration:
The build-up to financial market integration has come in many guises both regulation
and market led.  On the regulation front the broad based liberalisation of international
financial markets has seen the complete dismantling of capital and exchange controls,
and a general loosening of restrictions in domestic capital markets
2.
Market forces themselves have also played a significant role in the integration of
capital markets.  The information technology revolution has drastically reduced the
costs of international trading and greatly facilitated the speed and efficiency of
information gathering and processing.  Furthermore, the growth of securitisation, the
‘institutionalisation’ of saving and investment, and the increase in hedging activity,
enhanced by the dramatic pace of financial innovation witnessed in the last two
decades, have all played an important role in the development of international linkages
in capital markets.
A myriad of studies have been conducted which have attempted to ascertain the degree
and trend of international financial market integration
3.  The results however are far
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from conclusive reflecting the complexities involved in empirical testing in this area.
The overall conclusions of these studies suggest that there has been a marked increase
in the integration of international markets, particularly in high-grade financial
instruments traded in wholesale markets in major financial centres.  Furthermore, the
available empirical evidence, coupled with the increasing integration of international
goods markets, suggests that international financial markets will become increasingly
integrated.  This leads us to the question at hand.  As a result of increasing integration
amongst international capital markets, to what extent can we expect  cointegrating
relationships to exist between international interest rates.
b) Theories of Interest Rate Parity:
Pigott (1994) notes that given this marked increase in international financial market
integration, interest rate behaviour will be influenced by two main factors; a) the
potential for arbitrage across markets is enhanced thereby resulting in the convergence
of interest rates on similar assets, regardless of where they are issued or traded, and b)
the synchronisation of credit conditions will occur across countries where differing
conditions which arise will be eliminated by capital flows.
The theory of interest rate parity proposes that given perfect capital mobility, fixed
exchange rates and perfect capital markets, interest rates will be equal across countries.
This situation however is reflected only in a perfect world where there exists a single
global market and no market imperfections.  The reality of imperfect capital mobility
and floating exchange rates implies that interest rate differentials across countries will
persist.  As such, a review of the issues surrounding interest rate parity serves as a
useful conceptual framework on which to base an inquiry into international interest rate
linkages.
In the absence of fixed exchange rates and frictionless markets we arrive at two forms
of interest rate parity which aim to explain the presence of differentials across
international interest rates by incorporating exchange rate expectations into the
analysis.  In general, the interest rate differential between country A and country B is
equal to the expected rate of depreciation of the currency of country A in terms of the
currency of country B.5
Given the presence of forward currency markets individuals can hedge the exchange
rate risk component of interest rates by buying a forward contract for a particular
currency and locking into that exchange rate in, say, three months time.  If the two
investment opportunities are equivalent in all regards other than their currency
denominations and interest rates, market forces would tend to generate an equilibrium
outcome such that
rt - rt
* » ft - st
where ft and st represent the logs of the forward and spot rate respectively, and rt and
r
*
t the interest rates in countries A and B.  This condition is referred to as covered
interest rate parity (CIP), which proposes that the interest rate differential between two
interest rates is equal to the difference between the forward rate and the spot rate
4,5.
Uncovered interest rate parity (UIP), in contrast, arises where, in the absence of
hedging, the interest rate differential is equal to the difference between the expected
value at time t of the spot exchange rate in time t+1 and the actual spot rate at time t.
Using the above notation UIP can be expressed in a simplified format as
rt - r
*
t, » Et(st+1) - st
where Et is the expectations operator at time t.
If we incorporate the theory of rational expectations with that of UIP, we arrive at a
situation where the differential between two interest rates is equal to the actual change
in the spot rate in the time frame t to t+1, where, given rational expectations, Et(st+1) »
st+1.
                                               
4 Forward markets have a maximum duration of two years even among well traded currencies,
implying perhaps that CIP pertains only to short-term assets.  However, in the 1980s the development
of the currency swap market has enabled the hedging of risk at longer maturities.  Furthermore,
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5 An arbitrage argument when applied to CIP implies that there will be no advantage to borrowing or
lending in one country’s money market rather than in that of another.  Arbitrageurs will move the
money and foreign markets toward covered interest parity, ensuring that no riskless profit
opportunities exist.  This is referred to as covered interest arbitrage.6
While intuitively very appealing, CIP does not hold precisely in all circumstances, and
hence the persistence of interest rate differentials which are not explained by forward /
spot rate premia.  In essence CIP will only hold where the interest rates concerned are
associated with claims that are identical in all respects other than their currencies of
denomination and respective interest rates.  However, given that such claims are traded
in different countries, there will be instances which arise where claims on similar assets
will differ due to various factors not accounted for in the CIP condition - mainly
factors which result in barriers to financial flows across markets and differences which
arise in instrument characteristics
6.
Allowing for such factors we can rewrite the CIP condition as follows:
rt - r
*
t » (ft - st)+ DOM + BAR
where DOM reflects domestic differences in instrument characteristics such as taxation
differences, credit risk etc. and BAR is effectively an indication of barriers to capital
flows, which may be attributable to government policies etc. (see Kasman and Pigott
(1988)).
Divergences from UIP are determined by the extent to which various international
transactions are dominated by currency associated risk, given the absence of explicit
hedging arrangements.  Interest rate differentials in this instance have been attributed
to two sources, currency risk premia and expectations biases
7.
If we address the UIP condition expressed earlier, and incorporate those factors which
may explain why it might not hold, we arrive at the following relationship:
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disparities exist among uncovered interest rate returns, and the extent to which currency risk premia
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rt - r
*
t, » (Et(st+1) - st) + DOM + BAR + CRISK
where CRISK refers to uncertainty that pertains to different currency denominations.
Again, incorporating the theory of rational expectations with UIP we arrive at a
situation where CRISK is eliminated resulting in the following equality:
rt - r
*
t » (st+1 - st) + DOM + BAR
c) The Cointegration Methodology:
The changing financial market conditions outlined in Section 1a, suggest the likelihood
that international interest rates have been converging in recent years.  If interest rates
have converged then we would consequently expect interest rate differentials to be
stationary in the long-run.  Empirical evidence presented to date however suggests that
interest rate differentials are non-stationary.  It is possible however, that interest rates
may be linked in the long run, “in the sense that they tend not to drift apart over time”
(Throop 1994, p. 11).  Statistically this is referred to as cointegration.
Cointegration is present where there is a combination of integrated (non-stationary)
variables that is stationary.  In the context of the study at hand this implies that if
international interest rates are  cointegrated, then in the  long-run, an equilibrium
relationship between them will exist.  In this instance, equilibrium refers to a situation
where a shock may have a permanent effect on the levels of each of the processes, but
any resulting disequilibrium will eventually die out completely.  For cointegration to
exist each of the interest rates in the series must be integrated of the same order (or
subsets integrated of the same order where there are several variables).
If there are n interest rates, then there may be  k  cointegrating vectors, where the
maximum value of k is n-1.  k is termed the cointegrating rank of the system.  Each
cointegrating vector represents a stationary linear combination of the variables in the
system.  Furthermore, there will be n-k common trends which drive the nonstationary
properties in the data.  If the interest rates r and r
* are I(1) then we can decompose
each of these variables into a random walk component (mt) plus a stationary term (et,):
rt=mrt+ert8
r*t=mr*t+er*t
It follows that if rt and r*t are cointegrated then there must exist a combination of the
trends of rt and r*t such that they have the same common stochastic trend.
8
d) Cointegration and International Interest rate linkages:
In the context of the above discussion regarding the changing nature of financial
markets, and the ensuing dismantling of barriers to interest rate parity, it is plausible
that these same influences may drive the random walk component of each interest rate
to a common stochastic trend (or common trends, where  n-k>1), resulting in the
presence of  cointegrating relationships between (non-stationary) interest rates,
particularly in recent years (if cointegrating relationships were previously absent).
9  It
should be noted, however, that convergence and cointegration are different empirical
phenomena.  Convergence implies the tendency of two variables to move towards a
common path.  The fact that two variables may be cointegrated does not imply that
these variables are converging, merely that an equilibrium (stationary) relationship
exists between two non-stationary variables.  Similarly, where evidence indicates that
two variables are converging, this does not imply that a  cointegrating relationship
automatically exists between the two.
If we envisage a situation prior to the onset of financial market liberalisation, in
Bretton Woods days, for example, the interest rate differential will have been mainly
determined by capital controls.  It might be argued, that in such circumstances the
differential tended to some constant value.  In such cases modern statistical analysis
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the linear combination b1rt+ b2r*t  is stationary, where
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9 In this regard however, it is interesting to note that during the Bretton Woods era where exchange
rates were effectively fixed until the early 1970s, barriers to capital flows were the main source of
interest rate divergences.  However, while these barriers have been effectively eliminated, a floating
exchange rate regime has now resulted in currency related factors being the main source of interest
rate disparities.  Hence, while the removal of capital barriers should, in theory, have led to the
increased convergence of interest rates, the prevalence of currency risk premia in interest rate
differentials may serve to counterbalance this effect.9
would have found equilibrium or cointegrating relationships even though interest rates
had not converged.
If we next address the post 1980 time frame where financial markets have been
continuously changing, then we have a time of transition.  During this time, the
equilibrium relationship which held in the initial phase will be subject to change and as
such it is unlikely that this same equilibrium relationship will hold.  In the third phase,
when interest rates have possibly converged, or financial market conditions have
stabilised, we may find evidence of cointegration, where a new equilibrium condition
will result.  In this instance there is no unique equilibrium relation between the interest
rates over the extended period.
Thus, the interpretation of findings of cointegration between interest rates does not
imply convergence to zero differentials.  The existence of convergence  from one
equilibrium with non-zero differentials to one with revised differentials implies that
cointegration tests should fail.  If we are living in a world of increasing financial
liberalisation and harmonisation of world economies, then it is likely that equilibrium
relationships are changing and that we will not find cointegration even though there
may be a tendency to converge.  As such, the results of empirical tests for
cointegration will be highly sensitive to the time frame employed and the selection of
interest rates included in the analysis, where the financial environment in which interest
rates are set will play a key role in determining the presence or absence of
cointegrating relationships.
If we incorporate the interest rate parity theories outlined in Section  1b, with the
cointegration issues discussed above, this implies that if the theories of both covered
and uncovered interest rate parity hold, then, if rt and r
*
t are cointegrated it follows that
the right hand side of the expressions below are stationary
10:
                                               
10 Empirical evidence to date would suggest that CIP appears to be reasonably well supported by the
data, particularly since the liberalisation of capital controls (see, for example, Taylor 1988, 1989, and
Pigott 1993/1994).  Empirical testing of UIP is less straightforward, given the difficulty in
aggregating expectations data.  Studies involving joint hypothesis testing (namely in testing for the
unbiasedness of forward exchange rates as predictors of future spot exchange rates) and those using
expectations data have in the main concluded that there is strong evidence against UIP (see for
example Takagi (1991)).10
CIP: rt - r
*
t » (ft - st)+ DOM + BAR
UIP: rt - r
*
t » (Et(st+1) - st) + DOM + BAR + CRISK
UIP+RE: rt - r
*
t » (st+1) - st + DOM + BAR
Furthermore, it can be argued that if we assume that the right hand side of the above
equations are stationary then the size of the DOM, BAR and CRISK factors will play a
role in determining the size of the interest rate differential, where a change in any of
these will not impact on the presence or absence of a cointegrating relationship but will
impact upon the size of the interest rate differential.  Finally, it should be noted that if
interest rates are not cointegrated it is possible that the interest rate, forward rate and
spot rate in combination may be cointegrated, in the case of CIP and similarly for the
other relationships outlined.
Given the above discussion, it follows that the cointegration of interest rates between
countries is more likely where the factors, DOM, BAR and CRISK are stationary.  If
exchange rates are fixed then interest rate differentials will be determined by market
disparities and  noncurrency instrument characteristics rather than macroeconomic
disparities.  As such, we would expect that in a system such as the EMS where the
ERM is in operation, given the minimisation of currency risk, the absence of capital
controls and the harmonisation of macroeconomic and regulatory policies, there would
be a stronger tendency towards cointegration, when these conditions have stabilised,
where such factors may result in differing random walk components moving towards a
single common trend.  However, to the extent that interest rates may be converging
within the system, the above caveats will apply.
e) Linkages;  Real vs. Nominal and Short vs. Long:
In relation to real interest rates, we would expect stronger linkages among
international real rates than nominal rates, given the ‘Fisher-open condition’ which
states that expected real rates of interest are equal in different countries.  This follows
from investors investing their funds where returns are highest, where the flow of funds
will continue until the expected ex ante returns are equal.  However, despite the11
absence of inflationary expectations in real interest rates, this equalisation of real
interest rates will only occur in the presence of constant expectations regarding real
exchange rates where, in line with UIP, differences in real interest rates are equal to
expected changes in real exchange rates.
In the context of ascertaining the extent to which the strength of linkages may vary vis-
à-vis short real rates and long, the role of exchange rate expectations is key.  In this
regard there are varied opinions.  One argument assumes that real exchange rates are
constant in the long-run, where expectations of changes in real exchange rates are
close to zero.  This results in a situation where long rate linkages will be stronger than
short, as short-term rates will tend to reflect short-run disturbances
11.
In contrast however, it has been asserted that real exchange rates vary nearly as much
as nominal rates (Pigott 1994), which suggests that exchange rate expectations are
nonstatic.  This is in accordance with the premise that real exchange rates are subject
to currency risk premia and expectations biases, and as such real interest rate linkages
may not be as strong as theory would suggest.  In turn the presence of currency risk
premia in real interest rates suggests that linkages between short real rates would be
stronger than those for long rates, given that exchange rate expectations are likely to
be more volatile in long rates than short
12.
The strength of nominal short-rate linkages vis-à-vis nominal long-rate linkages will be
partially determined by the extent to which real exchange rates are constant, or subject
to volatility, in the long-run.  Furthermore, given that nominal interest rates reflect
inflationary expectations the volatility of such expectations will also impact upon
interest rate linkages.  If we assume that such expectations are stationary (Fell (1996)),
then a similar relationship will hold for nominal linkages as they do for real.  However,
if inflationary expectations are subject to significant volatility then this suggests that
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short rate linkages may be stronger where nominal long rates will reflect country
specific long-term inflation expectations, expected changes in exchange rates,
individual countries fiscal positions and varying degrees of risk and uncertainty
pertaining to other fundamental variables.13
Section 2: Empirical Evidence on the Cointegration of Short-term and Long-
term International Interest Rates:
This section reviews a collection of articles which have attempted to estimate
international interest rate linkages and specifically those which have addressed the
issues raised above regarding the extent to which short-term and long-term interest
rates are  cointegrated across countries.  Given the divergent nature of the results
reported each will be presented in turn and final conclusions drawn.
a) Interest rate linkages within the EMS:
As mentioned above, one would expect that given the absence of capital controls and
the presence of exchange rate bands within the ERM, interest rates across countries
within the EMS may be  cointegrated, particularly in light of the convergence of
inflation rates which has been observed since its inception.  A considerable body of
work has been conducted which has aimed to establish if German rates dominate all
other rates in the EMS, often referred to as the ‘German Dominance Hypothesis’
(GDH).  These studies have frequently employed Granger Causality tests and
cointegration tests to estimate the strength of interest rate linkages within the EMS
13.
Using Granger-Causality tests,  deGrauwe (1989) investigated the nature of the
interdependence of EMS short-term interest rates (monthly EMS offshore rates), given
the influence of US rates, between 1979-1988 and found two-way causality between
German rates, and those of France and Belgium, unidirectional causality between
German and Dutch rates, with the Italian interest rate appearing to be predominantly
insulated from EMS interest rate movements
14.  Two-way causality was also found
between the French and Belgian rates.  On testing interrelationships among long-term
interest rates (proxied by government bond yields), he finds little evidence that any one
EMS rate contributes additional power in explaining other long-term EMS rates.
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unidirectional linkages from Germany to other EMS countries claim verification of the GDH.
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Biltoft and Boersch (1992) in a similar vein, use Granger Causality tests in the time
frame 1983-1991 and found unidirectional causality from German to Belgian, Dutch,
Danish and French domestic three month rates, with some feedback evidence from the
Dutch and Danish rates at a weaker confidence level.  However on splitting the sample
into two sub-periods they find that in the period 1983 - 1987 there is no causality
between the German and French or Belgian rates, while there is evidence of
unidirectional Granger Causality from Germany to all other EMS interest rates, with
the exception of Italy in the later period 1987-1991.  Karfakis and Moschos (1990),
using a  bivariate VAR analysis, found evidence of unidirectional linkages between
short-term nominal interest rates from Germany to all other EMS countries in the time
frame 1979 to 1988, with Ireland being the only exception
15.  These authors continue
their analysis by investigating the presence of  cointegrating relationships between
Germany and the other countries of the EMS, and conclude that these interest rates are
not cointegrated.
Kirchgassner and  Wolters (1995) investigate short-term nominal interest rate
interdependencies between Germany and other EMS rates using both Granger
Causality tests and cointegration analysis for the time frame 1974 to 1994.  The results
of the Granger Causality tests vary over the three  subperiods which the authors
investigate, where the overall results of these tests are quite weak with no clear
conclusions arising.  To examine long-run interest rate linkages within the EMS,
bivariate Johansen cointegration tests are used between German rates and each of the
other EMS rates.  The results indicate that there is strong evidence for the existence of
level relations between these interest rates, even at the 1 percent level.
In the light of studies such as Karfakis and Moschos (1990), reviewed above, Pain and
Thomas (forthcoming) look at short-term real interest rate linkages between Germany,
France and the UK, to investigate if the lack of  cointegrating relationships among
nominal interest rates found by these authors holds when using real rates.  The time
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series under investigation is 1968-1992, using quarterly data, with three-month
Euromarket rates proxying for short rates (adjusted for inflation expectations via a four
quarter moving average of quarterly CPI).  On employing Augmented Dickey Fuller
tests for all countries, short-rates are found to be I(1).  The results of the Johansen
procedure employed support the existence of two cointegrating vectors, although this
result is sensitive to the lag length employed.  The authors infer from this that there
exists a single common trend.  In a similar vein to many of the studies referenced
above, the authors expand their analysis to investigate the hypothesis of German
dominance and find that the null hypothesis of German dominance (in this case over
UK and French rates) cannot be rejected
16.
b) International interest rate linkages:
To the extent that financial liberalisation has resulted in the dismantling of capital
controls and facilitated the flow of capital across national boundaries, interest rate
linkages amongst world economies may also be strengthening at an increasing pace.
Building on the results of Karfakis and Moschos (1990), and using the same data set
and time frame, Katsimbris and Miller (1993) modify these authors tests and find minor
evidence of cointegration between German and Dutch interest rates at the 10 percent
level.  They expand the analysis by including the US rate in the  cointegration
procedure.  Their results indicate some evidence of  cointegration (using bilateral
cointegration tests) between the German - US rate, and the Belgian - US rate, at the 5
percent level, with French and Dutch rates proving significant at the 10 percent level.
The authors note the apparent contradiction of their  results which finds stronger
evidence of cointegration between US and European rates than German and European
rates, given the operation of the ERM.  They attribute this to the possibility that if a
series experiences a structural break, such as currency realignments within the ERM,
then a stationary time series may mimic  nonstationary behaviour
17.  As such, the
authors note, the eleven realignments within the EMS during the sample period in
question may be responsible for the results of no-cointegration.
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17 See Peron (1989).16
Kirchgassner and Wolters (1995), again using Granger Causality tests, found a lack of
simple causal relations in the time period 1983-1989 between the short-term interest
rates of the US and the EMS countries, which they concluded cast doubt on the
existence of cointegrating relationships between the interest rate time series.  The US
rate was included in the analysis to test for the ‘world insularity’ of EMS rates.  To
capture long-run relationships between the US rate, the German rate, and each of the
EMS rates explicitly, the authors employ  trivariate  cointegration tests, using the
Johansen procedure.  In contrast to evidence presented by  Katsimbris and Miller
(1993), noted above, their results indicate that the null hypothesis of no cointegration
can be rejected at the 1 percent significance level.  The authors conclude that these
results represent strong evidence for the existence of  cointegration between these
interest rates, a conclusion which they maintain is independent of the presence of a
target zone in the EMS between 1979-1992, which can result in risk premia in the
uncovered interest rate parity conditions.  The absence of Granger causal relations,
given the presence of  cointegrating relationships, suggests that the results of the
Granger tests employed in this instance were unrobust
18.
As referenced above, a forthcoming study by Pain and Thomas investigates the
existence of common trends and common cycles in real interest rates across countries.
Using the Johansen methodology the authors test for cointegration among long-term
real interest rates in the G3 countries (US, Germany and Japan).  Unit root tests
indicate that these interest rates are I(1), although the German rate was close to being
stationary.  The results indicate the absence of cointegration over the entire sample
period, with two cointegrating vectors proving significant arising from the results of a
post 1980 data set.
Further to this the real US short rate is added to the European system of Germany, the
UK and France mentioned above.  The  cointegration tests employed imply the
existence of a single common trend (and hence three cointegrating vectors) among the
four interest rates.  On testing for the dominance of one interest rate over another they
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Granger causality present in at least one direction.17
find that the hypothesis of US leadership cannot be rejected at the 5 percent level,
while German leadership is decisively rejected
19.
Throop (1994) similarly investigated the linkages between international real interest
rates.  Augmented Dickey Fuller tests were employed on real interest rates for the US,
Canada, Germany, Japan and a foreign trade-weighted index over the sample period
1974 - 1993.  In all cases the null hypothesis of nonstationarity was accepted at the 1
percent level, with all variables being integrated of order one.  Given the absence of
stationarity among real interest rates, the author tests for the presence of cointegrating
relationships between the US and the other countries using the Johansen procedure.  In
relation to short real rates, the results suggest that in the period of high capital
mobility, 1980 onwards, the only significant relationship is that between the foreign
trade-weighted index and the US rate although examination of the cointegrating vector
reveals that these rates have moved inversely with one another, evidence contrary to
the convergence of interest rates.  It should also be noted that in the longer period
from 1974 onwards evidence of a cointegrating relationship between Japan and the US
emerges, where in this instance the two rates are estimated to move positively with one
another, implying that convergence has occurred.  However on the imposition of
restrictions on the system these results prove relatively weak.
Turning to long rates,  Throop finds “no evidence of significant  cointegrating
relationships between US and foreign real rates in the period of high capital mobility
since the beginning of the 1980s” (p.13).  However, over the entire sample period,
cointegration is indicated between the US rate and the German rate at the ten percent
level, where analysis of the  cointegration vector reveals that this relationship is
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countries include those by Cumby and Mishkin (1986), Mark (1985), and Modjtahedi (1987).  Mark
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real rates, although in the long run real rates appear to be relatively insulated.18
positive.  Similarly, at the 5 percent level,  cointegration is evident between the
Japanese and the US rates, although in this instance the relationship is negative.  These
results conflict with those of Pain and Thomas, above, where evidence is found of
cointegration in the post 1980 period only.
c) Overall conclusions regarding the available empirical evidence:
A number of points are apparent from the studies reviewed above as to the
cointegration of long-term and short-term interest rates across national frontiers.
1. It would appear that real long rates are cointegrated, but conflicting evidence has
been presented regarding the time frame in question, with results suggesting that
cointegration is absent in the post 1980 time frame, and alternative results suggesting
that cointegration is present in the post 1980 period only.  While no study has been
referenced which looks specifically at the  cointegration of nominal long rates the
general perception that price-stability is now the major objective of world economic
policies (EMI Annual Report 1996 p.6) suggests that in the longer term, given the
resultant decline in inflationary expectations and uncertainty, long rates may converge,
although this will depend on the extent to which exchange rate uncertainty is likely to
subside.  Again, the extent to which the convergence of long rates may lead to the
subsequent cointegration of these rates is an unclear issue.  The absence of Granger
Causal relations documented by deGrauwe (1989) suggests that for the period prior to
1988 cointegration was absent.
 
2. Real short-term interest rates would also appear to be  cointegrated across
countries.  International linkages have been documented by a number of studies within
Europe and between Europe and the US with recent results presenting evidence of
cointegration both amongst European countries themselves and between Europe and
the US.   While results rejecting the hypothesis of  cointegration amongst  nominal
short-term rates have been presented (Karfakis and Moschos (1990) and Katsimbris
and Miller (1993)) those using the multivariate Johansen procedure (Kirchgassner and
Wolters (1995)) are generally more reliable than bivariate or trivariate tests, which
leads to the conclusion that nominal short-term rates may be cointegrated.  Again19
evidence of Granger causality between international nominal interest rates has been
found by a number of studies which reinforces the cointegration finding.
 
3. Pain and Thomas’ (forthcoming) results indicate stronger evidence of cointegration
among real short-term rates than for real long term rates.  However, Throop’s (1994)
results show no significant difference in the strength of long rates, vis-à-vis short rates.
Despite the lack of empirical research on the cointegration of nominal long rates, the
absence of Granger Causality found for long rates would suggest that these are not
cointegrated, while evidence has been presented which suggests that short-term
nominal interest rates may possibly be cointegrated.
 
4. If financial liberalisation has indeed resulted in increased interest rate linkages in the
1980s then one might expect that interest rate linkages among Anglo-Saxon countries
would be more pronounced than non-Anglo-Saxon countries, given that the Anglo-
Saxon countries (the US and the UK) have experienced a much stronger degree of
deregulation than non-Anglo-Saxon countries (e.g. Japan and Germany)
20.  While the
studies reviewed have investigated the cointegration of interest rates from a variety of
countries, mainly the US, EMS countries and Japan, none have focused specifically on
the extent to which those from Anglo-Saxon countries show stronger evidence of
cointegration than non-Anglo-Saxon countries.  However, in the  bivariate and
trivariate studies reviewed, no obviously strong relations were apparent from these
results (Throop (1994) for example, found no evidence of cointegration between the
US and UK real short and long rates for the period 1974 - 1993).
                                               
20 Modjtahedi (1987), found a marked increase in linkages between the UK and US real interest rates
in the post 1979 period, with results proving insignificant prior to this.  The substantial increase in the
linkage between the two countries is attributed to the fact that in October 1979 both the US and UK
experienced significant deregulation of their respective financial markets, with the US abandoning
control of nominal rates, and the UK removing exchange controls on current and capital accounts.20
Section 3: The future direction of international interest rate linkages:
It has been stated that the integration of international financial markets is still in its
adolescence.  The factors noted in Section 1 which have put in train this process are
unlikely to subside in the future; technological advances will continue to lower the
costs and barriers to international trading, financial innovation is set to continue
unabated in most countries leading to enhanced hedging opportunities and a broader
array of instruments to suit the divergent needs of investors.  The increasing mobility
of international capital flows - as witnessed by the turmoil of the EMS in August 1992
and Summer 1993, and the massive inflows of capital into Latin America in the early
1990s - is unlikely to diminish as the deregulation and liberalisation of financial markets
continues.  To the extent that international goods markets will become increasingly
integrated with the lessening of tariffs and other constraints, this will further reinforce
the dynamics of change occurring in financial markets.
The above factors, coupled with the increasing securitisation of debt capital, and the
growth of institutional investors will undoubtedly enhance the  liquidity of capital
markets.  If we return to the theory of interest rate parity, as capital flows approach
perfect mobility (reinforced by this enhanced liquidity) we can surely expect that
interest rates linkages will strengthen at an increasing pace.  To the extent that nominal
interest rates (particularly long-term) reflect inflationary expectations and other
country-specific fundamental variables, as the narrowing of international inflation
differentials continues (resulting from an international economic policy of price
stability), this would suggest a trend towards the convergence of long and short term
interest rates and the potential for subsequent cointegration amongst these variables,
when financial market conditions have stabilised.  However, in the wake of financial
market liberalisation which has not resulted in the convergence of interest rates, many
authors have concluded that the primary sources of international yield divergences are
currency related factors.  The extent to which exchange rate uncertainty will subside in
years to come appears to be a crucial factor in the future of international interest rate
linkages.  The likelihood of this happening will depend on the increasing harmonisation
of world economic polices and the possibility of an international exchange rate21
mechanism where rates are either fixed or operate within specified bands.  In this
changing financial climate the arguments presented in section 1d are paramount.
The policy implications of increasing interest rate linkages across countries span a
number of different issues and will not be dwelt on here.  However, the following
points merit attention particularly in the context of future research in this area.  If
interest rates  are  cointegrated across countries, then this has ramifications for the
ability of any one monetary authority to influence domestic economic conditions via
domestic interest rates, particularly regarding the implementation of stabilisation
policies.  Specifically in relation to the EMS two issues are raised:  Firstly, the extent
to which the EMS operates in a symmetric or asymmetric manner will have
implications for the system’s future institutional shape, notably in relation to the
prominence which should, or should not be assigned to Germany within such a system.
Secondly, in the context of studies which have shown that US interest rates bear a
stronger influence on European rates than German interest rates, this has to bring into
question the autonomy of a European Central Bank in implementing monetary policy.
In this regard further research is warranted.22
Conclusions:
The increasing integration of capital markets, and the extent to which international
economies are simultaneously pursuing polices of price stability, lends itself to the
question of whether or not international interest rates are  cointegrated across
countries.  This paper has examined the broader issues of relevance to an investigation
concerning the  cointegration of international interest rates.  In this regard it was
concluded that the presence of  converging relationships may impede such an
investigation, where convergence may result in the shifting of an equilibrium with non-
zero differentials to one with revised non-zero differentials, thereby excluding the
possibility of detecting  cointegrating relationships.   Hence, the results of empirical
testing for cointegration will be highly sensitive to the time frame employed and the
selection of interest rates included in the analysis, where the financial environment in
which interest rates are set will play a key role in determining the presence or absence
of cointegrating relationships.
Empirical evidence to date has presented varied results.  The lack of clear evidence on
these issues, given their relevance to macroeconomic policy implementation, would
suggest the need for further research in this area.23
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